Cytokine receptors from the IL-6 receptor family are comprised of ligand specific a chains and a common signalling chain, gp-130, which is also required for high affinity binding. A cDNA library generated from the -TC3 SV40 T-antigen transformed insulinoma cell line was screened for members of this receptor family potentially relevant to both beta cell development and autoimmunity. Degenerate oligonucleotide primers to a consensus region of these receptors were used and the IL-11 receptor c chain was identified. Despite confirmation of IL-11 receptor mRNA expression, iodinated bioactive IL-11 did not bind specifically to -TC3 cells and gp-130-dependent cytokines did not elicit signalling events in beta cell lines. This was explained by absence of gp-130 protein or mRNA in the beta cell lines tested and in primary islets. We conclude from these results that the previously recognised effects of IL-6 family member cytokines on pancreatic islets must be indirect via other non-beta cells within the islet, rather than due to direct effects on beta cells themselves.
INTRODUCTION
The receptor is a member of a cytokine receptor family which includes IL-11, LIF, oncostatin M (OSM), ciliary neurotrophic factor (CNTF) and cardiotrophin-1 receptors. These receptors utilize a common receptor chain, gp-130, for signal transduction. Although the primary effects of IL-6 and LIF have been described on cells within the haematopoeitic lineage [1] they also act to promote gene expression, growth and differentiation of nonhaematopoietic cells [2] [3] [4] (reviewed in Nicola, 1998). Whether or not cytokines of this family have an effect on pancreatic beta cell development is unknown, however regenerative effects on endocrine cells have been described in IL-6 transgenic mice. 51 Other members of the receptor family have also been shown to affect development of a variety of cell types. IL and neuronal differentiation of hippocampal progenitor cells. 91 Another family member, CNTF, has been shown to support the survival of parasympathetic neurones from the chick ciliary ganglion, I1 while enhancing the survival of sensory neurones, Illl motor neurones [12] [131 and hippocampal neurones.
Type 1 (insulin-dependent) diabetes is a T cell mediated autoimmune disease in which the pancreatic beta cells are selectively destroyed. A role for the IL-6 family of cytokines in autoimmune diabetes has been postulated. is produced within islets, possibly by endocrine as well as inflammatory cells, and administration of neutralizing antibody to IL-6 decreased progression of diabetes in the non-obese diabetic (NOD) mouse. [14] IL-6 was shown to have direct effects on insulin secretion by rat islets in vitro, [15"16] and to enhance the inhibitory effects of IL-1 on rat islets. Recently, CNTF was also shown to enhance the destructive effects of IL-1 on rat islets by enhancing IL-l-mediated nitric oxide production by beta cells. 171 (Fig. 2B) . In contrast, M1 myeloid leukaemia cells stably transfected with the IL-11 receptor (M127 cells) had bands consistent with STAT1 and STAT1/3 complexes after cytokine treatment (Fig. 2C) (Fig. 3A) . IL (Fig. 3B) or RT-PCR (Fig. 3C) (Fig. 3C) 51 In contrast, it has been reported that IL-6 does not affect transformed rat fl-cell proliferation or hormone secretion and is not synergistic with IFN--y or TNF-fl. 35 has also been reported not to affect cAMP levels in foetal rat pancreatic islets. [36] Although a link between the ability of fl-cells to produce IL-6 and fl-cell destruction has been suggested, no convincing evidence directly demonstrates a specific response to IL-6 family cytokines by fl-cells. Our own studies on the effects of cytokines on the regulation of glutamate decarboxylase synthesis by isolated rat islets have shown that while IL-lfl and IFN--y had significant inhibitory effects, IL-6 and LIF had no effect. 37 In light of the current data showing the absence of gp-130 expression it is not surprising that no effect was seen.
In 
